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Principsl Investigator: R.E. KEalile, Assistant Professor of Bacteriology

Assistent: 4,D, Larson,M.S,, Research Fellow
J.T. brrett, K.5,, Research Assistant

Title of Project: Study on Microblsl Physiology; Properties and
Characterization of Bacterial Ursass

"Objectives: 1. Purification and orystallisation of bacterial urease
from a highly ureolytic organism and the establishment

of ths role of this system in the vital econowmy of the
cell,

2. Pm'd.eo-chelﬂ.cu charecterigation of the ensyme.

3. h_«:m....*.ie vhwaicocheamdcal and immmological comparisons
of the becterial unsyws with the urease of the jack bean.

Abstract of results;

A. Since stert of project

1. A mediam which hes proved excellent for Bscillus pssisurii
(U.8.0.A, Fo. 673) for both total yisid of organisms
lctiv:l.w is comporsd of nmutrient broth, 0.5% yesst extract

end 2% urea, This modium gives total crop ylelds of
threse 45 four times thet of nutrient broth and
moat infusion broth mixtures. Since growth on mutrient
broth plus 2% uwres 1s minimal the yeast extract evidently
furnishes essentis) metebolites. Manometric 00

determinations of ureciytic sctivity indicats thut

tho production of urease is constant as Jiong &s ths
organisus are growm in the presence of urea snd is
epparently indspendent of other factors. Cells growa

4n the abuence cf urea or in a medice containing '

‘apmonium salts at high pH values have proven umsat-

isfeotory because of poor crop ylelds ard low ensy-
mtic activiy.
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Bymnnsofmvtucﬁomuon procadures involving the
use of protamins for the removal of mucleic scids

and adsorption and elution of the uresse on orleiumm °
phosphete gel followed Ly frectionstion with acstons
2ad sxonium sulfete theureclytis activity has been
increased to 180,000 Suaner units/gram of bacterial
protein (this activity is significantiy higher than the
setivity of arystalline jJsck besn wresse),- This is
mimminmc:lﬁoncuﬁtyotmtoéom

1

For purposesof compsrison jack bean urease has been
prepared in ths crystilline state and jack boan urease
antisorim has been prapared in rabbits., If the
bacterial urease can Ut purified to a point of where
it is homogensous protnin then anti-enzyms activities
¥1ll be sompared,

The fact that urea serves as an ammonium soun:e for

growth betier than myicwdium salts indicatos that urea

serves 3 function in the cell ecomomy above and

that of & nitrogen noircs, Since growth in a 27 urea medivm
resultz in extensivr: lideration of gaseous ammonia and

& fiual pH of the gronth medium of om 9.2 it was thought

4uat ursa served thren purpcses: f£irst, a constsnt and

renswed supply of amonium for cell growthy mecond, the

- regulation of the pH of the mndium; and third, the

furnishing of csrbon dioxide, Yowever; axperimsnts
deaigmdtotentthisprsﬁeahywp]rmgmeormima
with oqni.vnlent exounts of RH3 an® COp resulied in mo
gowili. Controls ueing = medimm &!nvm 2% ureacs
gave the ususl honw growth, Argin'ne wiil not replacs

uroa or ammonium nlta.
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5. Wardurg studies using whole cells have bwen carried ont ¢
detarmine the enargy souwrce of Bacillus teurii., Ko oxygen
uptake has been obtsined with e'IEﬁTTtge sugsre, with

acids of the tricarboxylic acid cycle, or with fatty acids.
Certain amino acides are oxidised at pH values from 8 to 9,
serine, glutamic and alanine being oxidised at the most repid
rates. These studies indicate that amino acids serve as the
main energy supplying compoundz, The cell extracts contain
an active sspartic- e{-ketoglutaric transarinsse. This raises
the question as ¢ shyd-keto acids are not oxidized, Further
work is in progress along these lines,

B. During current report perilocd
These periods coincide.
Plans for the future
Iued.uto
1. Sincs ressonable success has been obtained on the purification

.of urease, tnu!l crystallisation attempts have failed, electroe

phoretic analysls of the purest fractions will bs dore, This

will ihdicate whether further purdfication is necessary before crys..
tallisetion or whether new methods for orystallising becterial:

uresse muat bae developed. Whatever the results of electrophoresis :re,
Wamumlbenudowthegoalofpnﬁﬁmuonmd
crystallization of the engyms.

2. Standard kenotic studies will be carried out on the purified

3.

entyms, Studies on the composition of ureass are also
planved. These will consider the number of sulf ¥l groups,
aciion of inhivitors, snd various phyeico-chemical tssts all in
comparison with plant uraase, .

Farther studiss are intended 4o determine the function of wes
in the scoromy of the cells wetabolism, A further insight
mey be gained by Werburg studies on wvarious keto acids plus
smporda Or urea since amino acids are oxidised.

B. Future - long range

1, Cell extrsots um be uped o etudy the aminc acid metadolism
of the organism, The activities of transaminase and decar-
boxylase using various amino asids will be dsitermined, and alss
the utiligation of £-keto acids will he ascertained. These datla
- should give some insight as to ihe pnysiclogy of the organiesm,



It is strongly fult tat in
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